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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus 
and method of manufacturing an ultrafine particle having 
a small quantity of impurities with the little limitation 
imposed on raw materials, by which high productivity, low 
production cost, high energy efficiency, simplification of 
the apparatus and improvement of reliability are attained. 
SOLUTION: The ultrafine particle is formed by energizing 
each central electrode of negative electrode plasma 
torch 4a and positive electrode plasma torch, each of 
which is provided with the central electrode and an 
outer peripheral electrode, while blowing a working gas 
from working gas blowing nozzles 2a and 2b to form V- 
shaped plasma arc C or V-shaped plasma arc, applying 
the V-shaped plasma arc C or Y-shaped plasma arc to a 
raw material body 3 to obtain ultrafine particles and 
gasifying the raw material body 3 to generate an 
evaporation gas and blowing a reaction/cooling gas to 
the evaporation gas to react and/or cool the 
evaporation gas with the reaction/cooling gas. 
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[0 0 3 4] ttz, 7-7SSr&g|m#±^/-;:fc > 7°7 10 
XV T- * roftJifegT'JSfl-ft: 3 £!3§ $ it 5 r £ t- 

«^si-^srt^^< > Kissr-B-ffitLT^ mm® 

[0 0 3 5] 4fc, ±»LfciS»tt^©KJfi*ifclCi!)o 
Tii, -i&WJxZikZ mz>v>X\ fx 20 

it ■ titmit xnm&m, 

[0036] laLfcttHtt^oua^ttiija^-c, n 

ti'IS2 2 iMI5IE<ifl-Jlf;{l2 3, fcj;t^ MBE 
St-frfM^ 4 <tfKjE:fH£Wimji2 5 tro^tr, lit 30 

74 aftl^tBU $f)(CAH7'7Xv h-^4 a ft> 

to*wnMM2 2%m\z^mLxmibntziEm^m 

t&2 3t£ft&7*7Xv h-fl^ny hm?!15 b 
■C, BiJi)£7-7£r?i§4£-£5 0 -t LT, SiJlig7-7 

©K#lc i >9 ft if t&ftffi 2 2 t jESftfflftffi 2 3 & <7) 
Hll:/^Byh7-^A«:8tSt6. ffifflft 

[0037] *titm#i^ femitz&fttt#xik£m 

L/ X/U2 b^iblft/yXV h-74 b rtKnfctiii 
U £^E$7°7XV H-^4 bri^<1UB#*£»fctti 
Mtf"^l;li2 4 rCDiEl&f<C.>m<§2 
4jfe*K:ifi*LTR«te»ilfcA*MI**2 5ttr]Ett 50 
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77X-?h-fffl^D ? M|$>5 cfc,fcoTB«L«E 

3S££-£5„ LT> S5JI&7-7 J; 19 Efff 

-d>mffi2 4 ,b£1gfl.jimi£2 5 tnmc'U h7- 

5iSJ3&£iifc«EE<DM£j]:«>t\ S5Jl]&7-*0>3g£ 
£f$lt :tlf>2oO/^B-yf7-^A, B£ 

ft*lwffi***T» SftttLfcfci;:, ±«»fcfl;jg5 aCi 
oTAffi«f^««2 2iIES«P<ij'f:tt2 4t*a*;L. 

7/?F-fffl^B 7 hWKScfcgs. rni-J; 

"9, fcffi1>i>S«2 2 ijEffi+i>*ffi2 4 i:OF B 1lCV^ 
#7°7XV7-7 C* fcliY^ttT^X^-* 

[0 0 3 8] $tz, *^WtctJlt5S)S-^iP^x(r, 

ig^iLT, V^7°7X>7-7CW7-^i«ra&|5H 
[0 0 3 9] 

[Ht£^] (HKffil 1 ) SiO: 

f^M Lfc 0 rofltt^trffttfflltt -sum L^S 1 2 
ic^^ftt^fco ftffl#xi£tfflL/X/U2 a, 

2 bA>t,ffMxi LT7/u=fy*?fcSfflL4iJ*»e), 7° 
7XV7-7?g£#&6<Dj|fi7°7X-7 h-^ffl^-f D 

K5 c£ioTfc«*£E«:W;llDU tn^iiof^w 

tici^^ KJiR7-7^^4^-frfc 0 ^ Lt> SJliS 

©laic/WDy F7-7A, B^rM^$-ti:fc 0 
K^«7-^*4#H:tJ:5iB5«RXai«E©fiSS:Jt 
*T, B)i?S7-7£0^4^ff±$-frit o rtitci?), 
ft^^i>S^2 2 2 4 fcroW^V**t7* 

7-7C©V^«ftifittts 7-^iBjfaSSH!»5^L 
fc 0 
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[0 0 4 0] Z<D7-9&tmHi$tt7y X^7-9 

SKtfttStfSfcftC, ^SSBfilfctBISt 1 3 £R(t 
<*ofc 0 rolisfii^mif 1 314. CCD*/7 

LSI 1 2 Cffi* U *©«*KJS tTJMWftfc • & 

[0 0 4 1] WM*5i»6»ttfci'y3V*fttt, 77 
Xv7-^C^Il:iot, 7*7X-77-^©gF*(C 

#*&tf+lt/X/i'9 >y n 

^«*t*aciMli**T, s iO : g»^jfMJ 
■£fc 0 MLfcs i o 2 ffifce^fciimfcSiifcjK* 
#*tt, llStfx&ip^y? i ofcfcftU Jftasttfc 
tic. 31/^? 1 1 iCioTS i 0 2 gae^iSfti: 
fc#*Lfc 0 #HLfcS iO. flfttt?*ilHl#Xft£P 

1 lTSfcRRS;h,fc»3£*S§fc Jit* Life. 
[0 0 4 2] *JSttWei4, t»ft{I*>J;tf7-? 

9* *) lit L< |6]_h Lfc 6 SIMMERS 

#***li£Sttl::JfcW LT±lf 5 £Stt& < . . 
7-*i«iM8<0»EfcH Lfc»£, ft* 

fcfi±U Mg£9 9. 9 9 5l*%|Ct5rt*5-c§ 

[0 0 4 3] (£ftff2) ^Dnyf^M^o 

iT. ->y ^WWLT, -i2«!)10mm© 
ttttroflSWi Lfc. aU8ffl5olJS:7-^l5il»HiSS 
fcSffillcRBLfc. fcfc, r<Dl3lffl5oim, jtg 
#10 0 mm(0«t'fc 19 , M\ t *$iP £1" 5 fc» W 

fttt«K-e, *Bl:Hi*tt&#»i Lt^3=riig 

[0 0 4 4] I^ffl5o(J(r->y 3>*igS©fti5i«:«: 

Effit<£,>fl;S2 4 twP H 11CV^7°7Xvr-^C^^ 
rwv$#c7 ,, 7XV7-^crov^$t!S#i£ 

>1&I4, 7 t 7X-rT-^(0^xablCj;oT, 7*7Xv 
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7-?Oittj£lcjjit;Jxfc 0 Z©->y=i>aRja*tt§ISJ:5 
g(S • ^jp^xn^tMlt/ X/U9^P,®|g^^^P*: 
tftlt, v'Uai'^ftSrfiijilClMbS-tirT. SiO : i 
IWt^*r»***fc. J&fcLfcs i o 2 ffitse^tiit; 

u ^^tifc^ic, = i i ict 19 s i o 2 mm 
e-ft«*tt»*tfc. ^siLfcs io 2 

Hgtf^ftJP*^ 1 0T»l-RllLfc}lt***lctt« 

10 [0045] (mm) &m\?x-?x&<Dwmmz 

Bitot LTlfcg#5mm©&*r;*^*tt*ffifflU!:„ 
Lfc*. UltWl tHtRtLT. *tt*i>*tt2 2&3E 

[0 0 4 6] W»«»>fe»£Lfcirx-rXiH*tt, 7°7 
20 Xt7-^»^XE(CJ;oT, 7°7X-v7-^Ohu^|C 

^*ft«r*aiw»ft$*T. B i,0> 

#*!4l?i§#*&£|]?y? 1 OlC&ftU #£P$ftfc& 
IC, 1 UliiJB iiO.IBIStt^ t«*fclC» 

BILfco #gf.LfcB ijO.gfcfltf- y 
* 1 0T^RRSftfctt||£JgfcJji*L;fc o 
[0 0 4 7] tt*©»tT®ffit?(i. ISSfflSolf+wjg 

[0 0 4 8] 

Sfc, 7-^*a»i4s*#<*5ro-c» 4Stt^ffi<-t 

in 1 ] ^mmwsLi-iommmtto-m^i-h 
iii2] *mo&mm*<nnm%B;<D-w$:7iktm 

[0 3] ttJtEotflKtt^oSfi^r&lcfflv^nSiSlk 

50 in^nmm 



(9) 
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2a, 2 b ftffl ft L/X/U 

3 gftft 

4 a tffi^7^|>-f 

4 b IE«7°7Xvh-^ 

5 a 

5 b ^5X?h-fly^DyH 

5 c EH7°7XV h-^ffl/NV d M 

6 ^7X77-?J8tfg; 

9 RE tf+tt/x* 
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*io i?g#x&£i)*y? 

2 2 AUt'MH 
2 3 jE«^«S 
2 4 Effcp<frttf 

2 5 

A, B *<i n j/ H7— ? 
C V^7X-77-^ 
H 7-^iS?fiS|3 



[ill] 




[02] 



